 Figure S1 
2) Water model parameterization:
Fitting from DFT of P- 
, f-x and v-x are fitted as: 105.7 1 1 1
/ 6 / 2 10.5 8.6 / 6 / 2 179.2 62.9 / 6 / 2 105.7 111.2 1 1 1
3) O:H-O bond relaxation dynamics under compression:
Dynamic equation is expressed as: The second order partial differential equation is reduced into first order: 
Using 4 th order Runge-Kutta method, the y(t) in eq.S5 can be solved as:
f 2 =dt*S(y(t)+f 1 /2) f 3 =dt*S(y(t)+f 2 /2) f 4 =dt*S(y(t)+f 3 ) y(t+dt)=y(t)+(f 1 +2*(f 2 +f 3 )+f 4 )/6 (S6)
The time interval dt is set small enough (0.1fs in this case) to make sure the precision. According to Eq S6, y(t+dt) can be obtained by the previous step y(t).
